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ANNOTATION
One of the most interesting and least understood phenomena of bacterial
immunity is organotropism. It concerns such questions as why pneumonia
is commonly caused by pneumococci and virtually never by meningococci,
when both are frequently carried in the upper respiratory tract; and why
the meningococcus causes meningitis while its closest relative, the gono-
coccus, causes genitourinary disease.
Perhaps the best documented example of organotropism relates to
whooping cough. In a remarkable series of experiments, done with chick
embryos, Buddingh' found that inoculation of 15-day old embryonated eggs
with Bordetella pertussis resulted in eventual localization of the organism
on the ciliated epithelium of the bronchial mucosa, whereas in 12- to
13-day old embryos, in which ciliated cells had not yet appeared in the
bronchi, no infection of the nonciliated epithelium occurred. Thus it appears
that B. pertussis has a special predilection for the microenvironment of
ciliated epithelial cells in the bronchial mucosa-a relation entirely in
keeping with the pathological hallmark of human whooping cough: the
localized proliferation of B. pertussis in the "muco-ciliary blanket" of the
bronchi.'
Organotropism relates not only to the affinity of specific organisms for
different tissues in the same host but also for the same tissues in different
hosts. When virulent bovine tubercle bacilli, for example, are injected
intravenously (or even intrarenally) into guinea pigs, the kidneys remain
free of progressive lesions, whereas the kidneys of rabbits treated in the
same fashion become riddled with tubercles. It has been suggested that
the greater susceptibility of the rabbit kidney may be due to its lack of
an enzyme, spermine oxidase, which is present in the kidneys of guinea
pigs and renders the tissue polyamines, spermine and spermidine, tuber-
culocidal.8 Whatever the mechanism, the difference is striking.
Finally, the invasiveness of a single strain of bacteria may vary over
a wide range in different parts of the same organ of the same host. It is
this third facet of organotropism which was originally brought to light
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by the systematic studies of Dr. Beeson and his colleagues on experimental
pyelonephritis. The data presented in the foregoing paper leave no doubt
that the medulla of the rabbit kidney is far more susceptible to hema-
togenous coliform infection than is the cortex.
This highly original observation led to a series of new findings by Dr.
Beeson and his colleagues relating to the pathogenesis of pyelonephritis.
First, Dr. Beeson himself, in collaboration with Dr. Derrick Rowley of
the Wright-Fleming Institute in London, reported that rabbit kidney
tissue is anticomplementary because of its high content of NH4+, which in-
activates the fourth component (C'4) of the complement system.' The
cortex, however, seems to be just as anticomplementary as the medulla;
so although E. coli bactericidal antibody, which requires complement for
its bacteriolytic action, may conceivably fail to act in the kidney and
thereby render it especially susceptible to hematogeneous infection with
this organism, the observation by itself does not seem to account for the
hypervulnerability of the medulla. Secondly, one of Dr. Beeson's col-
leagues in the original studies," Dr. Heonir Rocha from the University of
Bahia in Brazil, and Dr. Robert Fekety of Johns Hopkins, postulating
that mobilization of the phagocytic defense might be slower in the renal
medulla than in the cortex, compared the rate of inflammatory response
in the two areas to circumscribed microburns and to localized injections of
bacteria.' In both cases they found the mobilization of leucocytes to be
significantly delayed in the medulla. Thirdly, another colleague in the
original work, Dr. Lawrence Freedman, has reported with Dr. Beeson
that animals given NH4C1 are hypersusceptible to experimental renal
infections,8 and since acidifying agents are known to cause an increase
in tissue NH3, particularly in the medulla, it is assumed that the primary
action of the NH4C1 is on the medullary portion of the kidney. Lastly,
hypertonicity, which is known to inhibit phagocytosis in vitro9 and which
apparently permits survival of E. coli protoplasts in the renal medulla,'
may also contribute to the vulnerability of this portion of the kidney. At
any rate, there is now no doubt that the "Achilles heel" of the kidney,
insofar as bacterial infections are concerned, is indeed the medulla.
Dr. Beeson's career as a clinical investigator has been characterized
by an extraordinary number of truly original discoveries. No clinical
investigator in recent times has come up with more real "firsts." Three
of the four papers republished in this series report major findings never
before recorded: the demonstration of different degrees of antibacterial
resistance in different parts of the same organ of a single host, the
detection of a heat-labile pyrogen in endotoxin-free extracts of polymorpho-
nuclear leucocytes, and the discovery that the bacteremia of bacterial
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endocarditis is characterized by an extraordinarily constant, rather than
a fluctuating, bacterial count in the blood. Each of these papers represents
a veritable landmark in clinical research, and together they establish
Dr. Beeson as one of the outstanding clinical scientists of the 20th century.
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